6                                    HEAT TREATMENT OF

almost never applied in practice; nor, if applied, would influence the
properties of the metal to an extent comparable to that which the same
treatments cause upon machine steels containing, say, less than 0.60
per cent, carbon.

The thoughts which I shall expound in the following pages will there-
fore apply only to this last grade of steels.

Here it is opportune to point out that in the extensive groups desig-
nated in metallurgy by the terms "dead soft," "soft/' "medium" and
"medium-hard" steels are also included steels applied to purposes very
much different than for mechanical construction, but which, on account
of their properties, are akin to those grades. As an example it is enough
to remember that from a metallurgical standpoint we must include in
the groups under discussion various types of steels used in the manufac-
ture of projectiles, armor plates, etc.

6.  Having thus briefly defined the type of crystalline structure pos-
sessed by the steels to which I intend to limit myself, it is possible to give
in advance an outline of the fundamental characteristics of the heat
treatments to be examined; that is to say, those beat treatments which
result in permanent  modifications   in  the   constitution   of crystalline
structure and its chemical nature (see Sec. 3).   And from what has
already been said it is clear that these modifications can always be classi-
fied as one of the two following fundamental types:

1.' Modifications obtained when subjecting the metal to temperatures
higher than that of its last critical point on heating. Inasmuch as at
such temperatures our steels consist of mixed crystals of only one series,
it is evident that the only phenomena active can be nothing else but
processes of diffusion of the various elements in solid solution in the iron,
from the regions in which their concentrations are greater toward the
surroundings where they are lower. This diffusion may be limited in
sphere to one crystalline element, or may extend beyond to various parts
of one or more crystalline colonies.

2. Modifications obtained by subjecting the metal to heat treatment
in an interval of temperature within which falls one or more of its critical
points. Such modifications consist essentially in changes of the state
of segregation of the various phases which form in totally solidified metal
as a consequence of allotropic transformation.

It is known that the character of the alterations of the second group
is strictly dependent upon local variations in concentration of the nu-
merous elements in solid solution in the iron. Therefore, -modifications
of the first classification to which the steel might have been subjected
beforehand have a very strong. action upon those of the second category.

7.  From this brief summary it should be clear'and definite that the
operations I intend to study belong to those variously designated in
metallurgical parlance as "preliminary heat treatments," "homogeneity